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Abstract 13 
The ancient settlement of Londinium (London) has long been characterized as a major 14 
commercial and bureaucratic centre of the Roman province of Britain (Britannia).  Primary 15 
source information indicates that people were drawn to the city from around the Empire. 16 
Mortuary and archaeological material evidence also attest to its cosmopolitan nature and have 17 
long been used to characterize the people who are buried in Londinium and identify where 18 
they may have originated. Within the past decade, researchers have successfully applied 19 
isotopic analyses of strontium and oxygen to human remains from various settlements in 20 
Roman Britain in order to identify the migrant status of the inhabitants. Recent studies have 21 
highlighted the utility of lead isotopes for examining past mobility, particularly for the 22 
Roman period. The aim of this project, therefore, was to apply lead and strontium isotope 23 
analyses to dental enamel samples from twenty individuals excavated from Londinium. The 24 
results suggest that the geographic origins of the population of Roman London varied, 25 
comprising individuals local to Londinium and Britannia, but also from further afield in the 26 
Empire, including Rome. The findings from this study are a valuable addition to the growing 27 
stable isotope dataset that is helping to characterize the nature of migration in Roman Britain, 28 
and this has broader implications for interpreting the relationship of migration and identity in 29 
the province. 30 
 31 
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1.0 Introduction 33 
The conquest of Britain (Britannia) by Rome in AD 43 initiated the integration of this small 34 
territory on the edge of the known Roman world into a vast Empire, whose dominions 35 
included much of Europe, the Middle East and North Africa (Mattingly, 2006). Primary 36 
sources and archaeological evidence reveal that because of military, enslavement, and other 37 
mercantile activities, many people lived and worked in multiple provinces during their 38 
lifetime (Adams and Laurence, 2001; George, 2013). In recent years, stable isotope analysis 39 
has been used to independently establish the presence of migrants and their likely place of 40 
origin (Montgomery, 2002; Molleson, et al., 1986; Leach et al., 2009; Chenery et al., 2010, 41 
2011; Montgomery et al., 2010, 2011; Eckardt et al., 2009; Müldner et al., 2011). These 42 
analyses have added value to the epigraphic and archaeological evidence and enabled new 43 
perspectives on the construction of identity in the funerary record (Cool, 2010a; Eckardt, 44 
2010, Eckardt, et al., 2014; Pearce, 2010).   45 
In Britain, this integrated approach has reinvigorated Roman studies, with new results 46 
showing that migrants, whether free or enslaved, lived in urban and rural settlements from the 47 
earliest phases of the conquest. Such findings have informed our understanding and 48 
interpretation of post-conquest changes in burial practices, in addition to underlining the 49 
important role that migrants had in determining the nature and make-up of settlements and 50 
communities during this period (Cool, 2010a; Eckardt, et al., 2010, 2014; Pearce, 2010). 51 
London (Londinium) is ideally placed to investigate these changes, because it was founded in 52 
an area without an existing indigenous settlement, and established itself from the outset as a 53 
social and economic hub of the province (Marsden, 1986; Perring, 1991, 2015; Perring and 54 
Pitts, 2013). The limited epigraphic evidence from Londinium provides some insights into the 55 
geographical origins of its people, as this information was often included in people’s funerary 56 
epitaphs. The epigraphic evidence suggests that Londinium was inhabited by people from 57 
France, Germany, the Mediterranean, and North Africa (Mattingly, 2011; Millett, 1996a, 58 
1996b). To date, there have only been a limited number of small-scale isotope analysis 59 
studies for individuals recovered from Londinium to corroborate this (Montgomery et al, 60 
2010; Millard, et al., 2013). This study represents the first to examine population mobility 61 
using strontium and lead stable isotopes from individuals buried in its cemeteries. Twenty 62 
individuals were selected, whose burial dates span the beginning and decline of Londinium 63 
(1
st
 to 5
th
 centuries AD) in order to investigate population origins, the extent to which an 64 
individual’s origins were expressed in the funerary record, and how the correlation between a 65 
person’s origins and funerary context might influence our understanding of their identity. 66 
1.1 Roman London 67 
There is no pre-Conquest evidence for an indigenous settlement in the location of the City 68 
and Greater London area. Rather, archaeological excavations have found evidence for the 69 
ritual use of the landscape and River Thames, and some isolated late Iron Age farmsteads 70 
(Marsden, 1986; Sidell, 2008). Recent discoveries have shown that the settlement of 71 
Londinium was established in c. AD 48 (Hill and Rowsome, 2011). The main settlement was 72 
situated on the north bank of the River Thames, with a suburb on the south bank that was 73 
linked by a river crossing at the lowest bridgeable point. Both of these areas were well placed 74 
for connecting land, river and sea traffic (Brigham, 1996) and the degree of organization and 75 
forethought in the early city planning demonstrates military involvement in the construction 76 
of Londinium. Archaeological and primary source evidence indicates that from the outset, the 77 
growing urban centre functioned primarily as a planned, but unofficial, centre of commerce 78 
and focus for goods traded from the surrounding region and Continent (Rowsome, 1996; 79 
Tomlin, 2006; Perring and Pitts, 2013; Wallace, 2014; Perring, 2015).   80 
Londinium underwent an undulating pattern of growth and decline throughout Roman 81 
occupation. Archaeological evidence from the earliest phases (48-60 AD) highlights the 82 
mercantile nature of the settlement and the presence of migrant inhabitants, as evidenced by 83 
the many houses that had shop-fronts (Hill and Rowsome, 2011). Additionally, there is 84 
evidence for imported foods and material culture from Europe, particularly the southern and 85 
eastern Mediterranean (Hill and Rowsome, 2011). This evidence confirms the writings of 86 
Tacitus (Annals 14.33.1), who described the settlement as ‘a busy centre through its crowd of 87 
merchants and stores.’ However, much of Londinium was burnt and destroyed during the 88 
Boudican revolt of AD 60 (Marsden, 1986; Hill and Rowsome, 2011; Wallace, 2014).  89 
After the rebellion, a programme of major public building work (i.e. a port) was begun and 90 
the settlement rebuilt. Archaeological evidence shows that the military were responsible for 91 
much of the construction work (Millett, 1996a, 1996b). By AD 100, the administrative centre 92 
of the province (Britannia) had shifted from the original capital at Colchester to Londinium, 93 
making it the base for Imperial and military activities (Marsden, 1986; Tomlin, 2006).   94 
The third and fourth centuries are characterised by periods of decline, with abandonment of 95 
some areas, followed by evidence of brief episodes of revitalisation. These fluctuating 96 
fortunes mirror the wider political unrest in the Empire. During the later phase of Roman 97 
occupation, Londinium was given the honorary title of ‘Augusta’ and remained the financial 98 
hub and administrative centre of Britannia until AD 410. After this time, the population size 99 
appears to have decreased, as only the walled settlement on the north bank and the area on the 100 
southeast bank continued to be occupied, but there is evidence for its continued wealth in the 101 
form of luxury imports from the Continent (Marsden, 1986; Mattingly, 2006; Millett, 1996a, 102 
1996b; Perring, 1991).   103 
1.2 The people of Roman London 104 
From its inception, Londinium was created and inhabited by people from across the Empire: 105 
military and civilian, enslaved and free, local and foreign. Epigraphic evidence from 106 
Londinium provides some insights into the geographical origins of its people. These refer to 107 
serving soldiers and army veterans, a sailor, merchants from Antioch (Turkey) (RIB 29) and 108 
Athens (Greece) (RIB 9) (see Holder, 2007). There is also evidence for connections to North 109 
Africa, with adult and child migrants identified by stable isotope analyses (Millard et al., 110 
2013), funerary inscription evidence such as the partial inscription commemorating Tullia 111 
Numidia (RIB 23 cited in Wheeler, 1928, see also Holder, 2007), and a range of material 112 
culture depicting sub-Saharan people corresponds to notions of the ‘exotic’ in the Roman 113 
world (Eckardt, 2014, 79-81). 114 
The importance of the settlement as a centre of commerce and administration is also 115 
documented in the inscription evidence. An incomplete inscription by Tiberinius Celerianus 116 
(RIB 3014), which dates from the AD 160s, identifies him as being a Roman citizen from 117 
northern France and as a moritix, a Celtic word for seafarer (Dondin-Payre and Loriot, 2008). 118 
There also exists a writing tablet concerning the sale of a Gaulish slave girl called Fortunata 119 
– ‘Lucky’ (Tomlin, 1993). Other examples include the procurator Julius Classicianus who is 120 
suggested to have been from Gallia Belgica near Trier (Germany); and Lucius Pompeius 121 
Licetus Da(…) from Arretium (Italy) (RIB 3004) (Pearce, 2010). 122 
It is clear from the above that the populace of Londinium represented communities from a 123 
variety of different geographic areas of the Empire.  124 
Isotope analysis-based mobility data for individuals from Londinium is currently sparse, 125 
particularly lead and strontium isotope data, although three small-scale studies have identified 126 
migrants from North Africa, Europe and other locales in Britain (Budd, no date; Millard et 127 
al., 2013; Montgomery 2002;  Montgomery et al., 2010). This study represents the first large-128 
scale application of lead isotope analysis to address the geographical origin of individuals in 129 
Roman Britain.  130 
2.1 Using lead and strontium to track mobility in Roman Britain 131 
The use of isotopes in archaeological studies is based on the premise that humans tend to 132 
incorporate isotopic compositions that correspond to those of locally sourced resources 133 
(Schwarcz et al., 2010:337). Strontium and oxygen isotopes have long been used to identify 134 
non-locals based on geological and climatic differences during childhood (Evans et al., 135 
2006a, 2006b; Budd et al., 2001).  However, due to the rise in the anthropogenic use of lead 136 
during the Roman period, lead (Pb) isotope analyses, coupled with strontium (Sr) isotope 137 
analyses, provide a unique opportunity for tracing migration during this period (Montgomery, 138 
2002). The rise in anthropogenic Pb exposure in Roman Britain is acknowledged as a 139 
significant post-conquest change (Boulakia, 1972; Montgomery et al., 2010). In the Roman 140 
world, the industrial uses of the metal were multiple, including in plumbing, cooking, dyeing, 141 
cosmetics, tableware, and coffins (Boulakia, 1972; Durali-Müller, 2005). Its widespread use 142 
in the province can be explained by the natural occurrence of the ore in the north and 143 
southwest of England and Wales (Boulakia, 1972).   144 
The increased use of Pb in Roman Britain provides a unique investigative tool with which to 145 
identify people from this period. In pre-metallurgical societies the Pb in the skeleton will 146 
reflect the geology from which the Pb originated and is present only in small concentrations 147 
(<0.8 ppm) (Millard et al., 2014; Montgomery, 2002; Montgomery et al., 2010).  In contrast, 148 
in metallurgical societies, such as Roman Britain, the naturally occurring Pb in the body can 149 
become ‘swamped’ by anthropogenic sources of Pb ore, resulting in higher concentrations 150 
(Budd et al., 2004) and a narrower range of isotope ratios, first described by Montgomery et 151 
al. (2005) as ‘cultural focusing’.  This refers to the increase in a population’s Pb burden and 152 
the convergence of isotope ratios toward an average value of anthropogenic Pb sources used 153 
by the population (Montgomery et al., 2010:212).  The idea behind this concept is that the use 154 
of Pb and access to Pb ore sources will differ between cultural groups, which will 155 
consequently affect the level and isotopic composition of Pb exposure for a given group.   156 
Sr isotope studies have also been used to identify migrants in Roman Britain (Chenery et al., 157 
2010, 2011; Eckardt et al., 2009, 2014; Evans et al., 2010; Montgomery et al., 2011). 158 
However, as these and other studies have shown, because similar geological terrains are 159 
found in both Britain and northern Europe, British biosphere Sr isotope ratios are not 160 
sufficiently unique to differentiate between individuals local to Britain and those from the 161 
Continent (Evans et al., 2012). However, a comparison of Sr and Pb isotope ratios may aid in 162 
the interpretation of the data.  163 
2.2 Characterizing the Sr and Pb isotope signature of individuals raised in London and 164 
assessing reference datasets for potential non-London origins.  165 
The Sr isotope composition (
87
Sr/
86
Sr) of the area currently occupied by London is 166 
predominantly within the biosphere isotope range of 0.709-0.710 (Evans, et al., 2010).  This 167 
area of London is bound on both sides by chalk, which has a range of Sr isotope composition 168 
between 0.708 – 0.709.   Hence, individuals whose childhood was spent in the London area 169 
would be expected to have a tooth enamel Sr isotope composition that falls within the range 170 
of 0.708 to 0.710.  A study of Post-Medieval individuals excavated from Chelsea Old Church 171 
(Trickett et al., 2003) provides a direct measurement for individuals from London as 172 
0.70936±0.0009 (2SD, n=23, one sample omitted). Sr concentrations in British tooth enamel 173 
have a median value of 83 ppm and mean of 103± 68 ppm (1SD) (calculated from data in 174 
Evans, et al., 2012) with higher concentrations predominantly associated with marine Sr 175 
isotope compositions of 0.70920 (Evans et al., 2012). 176 
There are a number of types of Pb isotope composition (
207
Pb
/206
Pb and 
208
Pb/
206
Pb) reference 177 
datasets against which the data from samples in this study can be compared. The most 178 
profuse are published Pb isotope analysis of lead ore (galena) available in the geological 179 
literature (e.g. Haggerty et al., 1996; Stos-Gale et al., 1995, 1996, 1998). These isotope ratios 180 
only provide a compositional range of the analysed ore minerals and do not directly reflect 181 
the expected ranges for human dental enamel. Additionally, much of these data are low 182 
precision measurements undertaken using thermal ionisation mass spectrometry (TIMS). 183 
Some data, such as that from the Mendips (Haggerty et al., 1996), has been measured using 184 
the more modern, higher precision plasma ionisation methodology. However, as noted, these 185 
ore field data sets give a broad range of geological values for a region. Alternatively, the 186 
measurement of Pb isotopes in well provenanced metal artefacts can provide a more realistic 187 
range of isotope composition that reflects the range of isotope compositions due to 188 
anthropogenic reworking of the ores.  Pb ranges from human tooth enamel, for populations of 189 
geographically constrained origin, provide the best comparative data sets.    190 
In this study we use the ore field data from the Mendips (Haggerty et al., 1996) to provide the 191 
field of English/Welsh ore Pb isotope compositions, and the human enamel Pb isotope 192 
composition of a group of individuals from the Post-Medieval period of London (18th-19
th
 193 
century) to provide the British anthropogenic Pb isotope field (Millard et al., 2014); this 194 
essentially coincides with the field described in Montgomery et al. (2010).  As we are 195 
interested not only in local individuals but those of possible non- Londinium/Britannia origin, 196 
we also analysed datasets that represent non-English/Welsh Pb ore sources, in particular 197 
those regions that belonged to the Roman Empire, including the circum-Mediterranean and 198 
northern Europe.  199 
The circum-Mediterranean is defined by high precision Pb isotope data on Roman coins 200 
(Butcher and Ponting, 2014), minted predominantly in Italy, Greece, Turkey and Egypt.  201 
Three samples of human tooth enamel from Rome plot within this field validating it as a 202 
reasonable proxy for human enamel from these regions (see Montgomery et al., 2010).  The 203 
Rhine area of Germany (Germania) is given by Pb isotope data from Roman artefacts found 204 
in this area (Bode et al., 2009).   205 
The Pb reference datasets (Fig. 1) show the clear isotope difference between the fields of 206 
British, Germany, and circum-Mediterranean derived Pb. There is some overlap between the 207 
fields and it should be noted that these reference datasets do not provide a unique solution as 208 
other regions of the continent/world could supply similar values, therefore we can only 209 
interpret the results within the constraints of available data.    210 
 211 
Fig 1. Comparative datasets showing the trends in Pb isotope ratios for both Pb objects and 212 
enamel samples for different geographic regions. Data for Mendips Pb Ore from Haggerty et 213 
al. (1996), data for Roman coins from Butcher and Ponting (2014), and data for Post-214 
Medieval London dental enamel samples from Millard et al. (2014). 215 
3.0 Materials and methods 216 
3.1 The human remains 217 
Twenty individuals were selected for this study. Table 1 provides information about the sex, 218 
age-at-death, burial location, burial context and grave goods, and date of these burials; Figure 219 
2 provides a map showing the location of the sites from which each burial was excavated. 220 
Note that in the Roman period, formal burial grounds were located outside of Londinium in 221 
accordance with Roman law (Toynbee, 1971). The individuals were recorded following the 222 
protocols and methods produced by the Museum of London (Powers, 2007, 2012).  Age-at-223 
death was determined in subadults (≤ 18 years old) using dental eruption and development, 224 
long-bone length, and epiphyseal fusion (Scheuer and Black, 2000).  In adults (≥ 18 years 225 
old), dental wear (Brothwell, 1981), degenerative changes at the sternal rib end (İsçan and 226 
Loth, 1986a, 1986b), auricular surface and pubic symphyseal face (Brooks and Suchey, 1990; 227 
Lovejoy et al., 1985) were employed.  Sex determination was limited to those ≥ 18 years old, 228 
and was based on morphological differences in the skull and pelvis (Phenice, 1969; Buikstra 229 
and Ubelaker, 1994). As per the aims of this study, sample selection focused on including 230 
individuals who reflect different variables of Londinium’s population.  As such, it included 231 
individuals of both sexes and all ages, individuals from different phases of the settlement, and 232 
individuals with varied funerary treatment.  233 
Table 1. The Londinium samples, their accompanying contextual information, and estimated 234 
migrant status 235 
Site Name and 
Code 
Context 
Number Date (AD) Sex 
Age 
(Years 
old) 
Burial context (post-excavation burial numbers 
given in parentheses) 
Reference 
201 
Bishopsgate 
(BGB98) 
400 170-400 Subadult 8 
(B400) Wooden coffin with chalk/chalk-like 
substance; 3 copper alloy bracelets placed by the 
right ankle; 6 very small fragments of a fine wire 
chain 
Swift (2003) 
St 
Bartholomew’s 
Hospital 
(BAR79) 
325 200-300 Female 18-25 
(B12) Wooden coffin; 7 bronze bracelets and 2 
bronze finger-ring placed in a pile on the torso; a 
miniature bronze bell and a fragment of copper 
bracelet was recovered from the overlying fill 
Bentley and Pritchard (1982) 
Cotts House 
(COT88) 
30 43-400 Male 18-25 
Iron object recovered from fill but probably 
originally located on the left torso. 
Schofield with Maloney (1998) 
Great Dover 
Street (GDV96) 
325 125-175 Female 18-25 
(B22) Deep blue glass counter from grave fill; 2 
very small fragments of fire-damaged glass 
probably from a disturbed cremation; scatter of 8 
hobnails, placed over left side of pelvis.  Pre-term 
infant (28 weeks old) (B23) found by right foot 
Mackinder (2000) 
150 101-300 Subadult 7 
(B26) Wooden coffin with chalk/chalk-like 
substance; pyriform glass vessel; incomplete jet 
pin; unworn hobnail shoes and chicken skeleton at 
the foot of grave 
Mackinder (2000) 
Hooper Street 
(HOO88) 
518 120-300 Female 36-45 (B623) Wooden coffin; no grave goods Barber and Bowsher (2000) 
652 117-400 Male >18 (B636) Wooden coffin; no grave goods Barber and Bowsher (2000) 
1407 100-200 Female >18 (B656) Wooden coffin; no grave goods Barber and Bowsher (2000) 
1673 250-400 Female >18 
(B709) Wooden coffin; inside coffin and unworn 
by right arm: 2 jet pendants, jet necklace; worn on 
left wrist: copper alloy bracelet; lead allow bowl 
inside coffin by left foot; disc mouthed flagon 
(unworn) inside coffin by right arm; Thameside 
Kent ware jar inside coffin and unworn by foot 
Barber and Bowsher (2000) 
60 London 
Wall (LOW88) 
695.5 125-200 Male 36-45 
No grave-goods; interred in a pit with other 
disarticulated human remains 
Redfern and Bonney (2014) 
803.6 40-100 Male 26-35 
No grave-goods; interred in a ditch with other 
disarticulated human remains 
Redfern and Bonney (2014) 
65-73 Mansell 
Street (MNL88) 
37 180-400 Male >46 (B604) No coffin or grave goods Barber and Bowsher (2000) 
49-55 Mansell 
Street (MSL87) 
163 300-400 Female >18 
(B291) Wooden coffin; a pottery flagon was placed 
by the head; a wooden casket was placed at her 
feet.  It contained: a silver bracelet, a copper-alloy 
bracelet, an iron bracelet with some textile 
fragments, a jet bracelet, a carved chalcedony 
intaglio, a carved carnelian intaglio, a deep blue 
glass carved intaglio, an emerald bead, 2 green 
glass beads, 2 bone dies, a sheet of silver foil 
folded into a fan-shape and 11 coins.  Also present 
were a lead-alloy plate, a jet bead and possible 
hobnails. 
Barber and Bowsher (2000) 
390 350-410 Female 36-45 
(B374) Wooden coffin.  Inside the coffin: an 
unworn Alice Holt/Farnham flagon placed at the 
left foot; a pair of worn tutuli brooches on either 
side of the torso; a worn decorated triangular 
composite antler comb placed at head 
Barber and Bowsher (2000) 
724 350-410 Male >46 
(B538) Wooden coffin.  Inside the coffin: an 
unworn green glass bottle above head; an unworn 
green glass bottle next to head; worn gilded copper-
alloy crossbow brooch by right upper arm; unworn 
copper-alloy chip-carved belt set placed on left arm 
Barber and Bowsher (2000) 
Spitalfields 
Market 
(SRP98) 
23873 250-400 Subadult 5 
(B118) No coffin.  A Moselkeramik beaker with a 
white painted votive message (no trans).  Other 
possible high status grave goods may be associated 
with this burial (e.g. a glass vessel) 
Thomas (in prep) 
34209 250-400 Male 26-35 (B168).  No coffin or grave goods Thomas (in prep) 
34245 270-350 Male >46 
(B167).  Wooden coffin with chalk/chalk-like 
substance.  Five vessels recovered from grave fill: 
4 beakers (2 unsourced fabric, 2 Nene Valley, 1 
with painted decoration) and a miniature black-
burnished Alice Holt/Farnham bowl 
Thomas (in prep) 
24-30 West 
Smithfield 
(WES89) 
599 43-410 Female 36-45 
No coffin but buried on a bed of chalk/chalk-like 
substance 
Schofield and Maloney (1998) 
709 43-410 Female 36-45 No coffin or grave goods Schofield and Maloney (1998) 
  236 
Fig 2. Map of Roman London overlaying a map of modern London showing the limits of the 237 
settlement and the location and site codes where sampled individuals were recovered (Base 238 
map © Museum of London, Museum of London Archaeology, and Google Earth; site codes 239 
mapped by Authors). 240 
3.2 The dental sample  241 
The preferred material for analysis of Pb and Sr isotopes in archaeological skeletal material is 242 
enamel. Tooth enamel is optimal for these analyses, as once formed, the enamel is not 243 
remodelled, and therefore represents snap shots of the averaged Sr and Pb isotopes 244 
incorporated during the mineralization process in childhood (Budd et al., 2000).  Importantly, 245 
core enamel has shown to be resistant to diagenetic alteration for both Pb and Sr isotopes, 246 
whereas bone and dentine have not (Chiaradia et al., 2003; Hoppe, 2004; Montgomery, 2002; 247 
Trickett et al., 2003). Furthermore, because teeth form at known ages, it is possible to select 248 
teeth in order to examine a particular stage of childhood (Montgomery, 2010). Dental enamel 249 
samples were taken from the canine (6 months to 5 years old), first (1.5-6 years old) and 250 
second premolars (3-7 years old), first (birth to 3 years old) and second (3 to 7 years old) 251 
molars (Smith, 1991). Ante-mortem tooth loss and dental wear prevented the selection of the 252 
same tooth across the sample (Table 2).   253 
Table 2.  Dental sample information: selected tooth (T) is given using the Federation Dentaire 254 
International code (FDI) 255 
Site Name and Code 
Context Tooth (FDI) 
Sample 
Weight 
Spitalfields Market (SRP98) 34245 T13 57.4 mg 
Hooper Street (HOO88) 518 T17 36 mg 
Cotts House (COT88) 30 T37 27.3 mg 
49-55 Mansell Street (MSL87) 390 T35 31.4 mg 
60 London Wall (LOW88) 803.6 T25 69.1 mg 
24-30 West Smithfield (WES89) 709 T27 46.8 mg 
Great Dover Street (GDV96) 325 T35 55.8 mg 
Hooper Street (HOO88) 1673 T27 72.2 mg 
Hooper Street (HOO88) 652 T25 61.8 mg 
65-73 Mansell Street (MNL88) 37 T25 43.8 mg 
Hooper Street (HOO88) 1407 T37 52.3 mg 
Spitalfields Market (SRP98) 34209 T37 57.4 mg 
60 London Wall (LOW88) 695.5 T13 39.4 mg 
24-30 West Smithfield (WES89) 599 T45 35.9 mg 
49-55 Mansell Street (MSL87) 163 T27 22.0 mg 
49-55 Mansell Street (MSL87) 724 T45 40.4 mg 
201 Bishopsgate (BGB98) 400 T26 52.8 mg 
Great Dover Street (GDV96) 150 T16 32.9 mg 
Spitalfields Market (SRP98) 23873 T46 52.2 mg 
St Bartholomew’s Hospital 
(BAR79) 
182 T27 52.5 mg 
 256 
3.3 Sample preparation 257 
The methods employed have been tested in multiple studies and have shown to successfully 258 
prevent contamination and remove potentially diagenetic material (Budd et al., 2000; Evans 259 
et al., 2006a, 2006b; Montgomery, 2002). Each tooth crown was abraded from the surface to 260 
a depth of approximately 100µm using a tungsten carbide dental bur and prepared using the 261 
methodology described by Montgomery (2002). Discoloured, carious, cracked or damaged 262 
areas of the enamel were avoided. A slice of dental enamel was removed from the tooth wall 263 
longitudinally from the cusp to the cemento-enamel junction and to the depth of the enamel-264 
dentine junction using a flexible diamond-edged rotary dental saw; masses ranged from 22-73 265 
mg (Table 2). All dentine tools were ultrasconicated in Decon
®
 and rinsed thrice between 266 
samples to avoid cross contamination.  All samples were free of adhering dentine.   267 
3.4 Isotope measurement 268 
The resulting core enamel samples were chemically processed and subsequently analyzed in a 269 
clean class 100, HEPA©-filtered laboratory at the NERC Isotope Geosciences Laboratory 270 
(NIGL).  All twenty samples were placed in individual beakers with MilliQ© water, covered 271 
with parafilm©, and cleaned in an ultrasonic bath for five minutes each.  The samples were 272 
then rinsed and placed on a hot plate (60°C) for approximately one hour.  The samples were 273 
rinsed several times in MilliQ© water and allowed to dry.  A known amount of 
84
Sr tracer 274 
solution was added to the weighted sample, which was then dissolved Teflon distilled 8M of 275 
Nitric Acid (HNO3) and allowed to dry down overnight.  276 
The enamel residue with taken up in 1 ml of 1% HNO3 and 0.5% hydrochloric acid (HCL).  277 
An aliquot of the liquid sample was then set aside into labeled sterile tubes to be analysed for 278 
Pb concentration levels. The remaining sample was converted to bromide form and the Pb 279 
separated out using of anion exchange resin (AG 1X8). The non Pb bearing fraction from the 280 
anion resin separation was converted to chloride form and Sr separated out using Dowex AG 281 
50X8 resin   282 
The Pb isotope composition was measured using a Nu Industries Nu Plasma MC-ICP-MS 283 
(multicollector inductively coupled plasma mass spectrometer) and introduced to the 284 
instrument via an ESI 50ul/min PFA micro-concentric nebulizer attached to a desolvating 285 
unit (Nu DSN 100). The precision and accuracy of the machine was assessed through repeat 286 
analysis of a 5ppb NBS981 Pb standard solution spiked with thallium. The values were then 287 
compared to the known values for this standard (Thirlwall, 2002). The reproducibility of the 288 
NBS981 for each isotope is as follows: 
206
Pb/
204
Pb ± 0.010; 
207
Pb/
204
Pb ±0.017; 289 
208
Pb/
204
Pb±0.020; 
207
Pb/
206
Pb ± 0.010; 
208
Pb/
206
Pb±0.012.  290 
Sr isotope ratios and concentrations were determined by Thermal Ionisation Mass 291 
Spectrometry (TIMS) using a Thermo Triton multi-collector mass spectrometer. The 292 
prepared samples were loaded onto a single Re filament following the method of Birck 293 
(1986). The international standard for 
87
Sr/
86
Sr, NBS987, gave a value of 0.71025±0.00001 294 
(n=8, 2s) during the analysis of these samples.  Blanks were in the region of 100pg.  295 
4.0 Results 296 
4.1 Lead isotopes 297 
Pb concentrations range between 0.24 and 14.7 ppm (Table 3). With the exception of 298 
LOW88-803.6, who had the lowest concentration of 0.24 ppm, the Pb concentrations for all 299 
of the samples were ≥ 1ppm. These elevated Pb levels are consistent with exposure and 300 
uptake of anthropogenic Pb.  301 
Table 3. Lead and strontium isotope results 302 
Site Context 
Pb 
Concentration 
(ppm) 
206
Pb/
204
Pb 
207
Pb/
204
Pb 
208
Pb/
204
Pb 
207
Pb/
206
Pb 
208
Pb/
206
Pb 
Sr 
Concentration 
(ppm)
 
87
Sr/
86
Sr
 
Spitalfields Market 
(SRP98) 
34245 7.38 18.5700 15.6590 38.6940 0.84323 2.0838 268 0.70896 
Hooper Street 
(HOO88) 
518 4.04 18.4860 15.6460 38.5240 0.84637 2.0840 127 0.70889 
Cotts House  
(COT88) 
30 2.70 18.4460 15.6370 38.4170 0.84773 2.0827 46 0.70828 
49-55 Mansell Street 
(MSL87) 
390 9.35 18.4460 15.6390 38.4440 0.84782 2.0841 50 0.71221 
60 London Wall 
(LOW88) 
803.6 0.24 18.4430 15.6530 38.5330 0.84867 2.0894 96 0.71033 
24-30 West Smithfield 
(WES89) 
709 2.50 18.4590 15.6360 38.4720 0.84708 2.0843 94 0.70968 
Great Dover Street 
(GDV96) 
325 10.56 18.4607 15.6620 38.6170 0.84809 2.0912 161 0.70928 
Hooper Street 
(HOO88) 
1673 3.03 18.4370 15.6380 38.4420 0.84817 2.0850 130 0.70976 
Hooper Street 
(HOO88) 
652 2.09 18.4030 15.6320 38.4240 0.84943 2.0880 70 0.70951 
65-73 Mansell Street 
(MNL88) 
37 3.05 18.4317 15.6353 38.4139 0.84830 2.0842 90 0.70933 
Hooper Street 
(HOO88) 
1407 4.61 18.4420 15.6360 38.4530 0.84779 2.0850 135 0.70940 
Spitalfields Market 
(SRP98) 
34209 1.31 18.4350 15.6370 38.4350 0.84814 2.0849 88 0.70895 
60 London Wall 
(LOW88) 
695.5 1.00 18.4050 15.6340 38.4310 0.84947 2.0882 137 0.70900 
24-30 West Smithfield 
(WES89) 
599 2.17 18.4550 15.6370 38.4730 0.84727 2.0847 112 0.70973 
49-55 Mansell Street 
(MSL87) 
163 2.37 18.4190 15.6330 38.4020 0.84874 2.0850 95 0.70947 
49-55 Mansell Street 
(MSL87) 
724 1.57 18.4700 15.6340 38.4420 0.84642 2.0812 130 0.70914 
201 Bishopsgate 
(BGB98) 
400 4.41 18.3360 15.6360 38.3580 0.85275 2.0920 120 0.71236 
Great Dover Street 
(GDV96) 
150 14.65 18.4700 15.6460 38.5170 0.84707 2.0854 153 0.70924 
Spitalfields Market 
(SRP98) 
23873 2.83 18.4600 15.6430 38.4790 0.84738 2.0844 101 0.70951 
St Bartholomew’s 
Hospital (BAR79) 
182 1.33 18.4660 15.6380 38.4360 0.84685 2.0815 57 0.70909 
The Pb isotope data from the samples is plotted relative to the reference fields described 303 
earlier (Fig. 3).   The majority of the data plot within or close to the field of English Pb ore 304 
sourced from the Mendips and the cultural focusing range identified by Montgomery et al. 305 
(2010).  These individuals show no evidence of non-local origin.   306 
Seven samples have a Pb isotope composition that is not consistent with an English/London 307 
anthropogenic signature: LOW88-695.5, LOW88-803.6, SRP98-34245, HOO88-652, 308 
GDV96-325, GDV96-150, and BGB98-400. 309 
SRP98-34245 and GDV96-325 have isotope compositions that plot within the field of the 310 
Romans coins (Ponting and Bucher, in press); BGB98-400 plots within the Germania field at 311 
the upper end of the English Pb ore field array (Bode et al., 2009); and HOO88-652 and 312 
LOW88-695.5 have Pb isotope compositions that are within the Pb range identified for the 313 
Mendip Pb ore field data (Haggerty et al., 1996), but not within the central anthropogenic 314 
field defined by the Post-Medieval London data (Millard et al. 2014). LOW88-803.6 plots 315 
between these latter two samples and GDV96-325.  GDV96-150’s Pb isotope composition 316 
plots on the edge of the anthropogenic Pb isotope composition range defined by the Post-317 
Medieval London data, but well within the Pb range identified by the Mendip Pb ore field 318 
data. 319 
320 
Fig. 3 Bivariate plot showing the Pb isotope results for this study in relation to comparative 321 
datasets for different geographic regions. Data for German artefacts come from Bode et al. 322 
(2009), data for Roman coins come from Butcher and Ponting (2014), Mendips Pb Ore come 323 
from Haggerty et al. (1996), data for Post-Medieval London dental enamel samples come 324 
from Millard et al. (2014), and data for the Rome dental enamel samples come from 325 
Montgomery et al. (2010). 326 
 327 
4.2 Strontium isotopes 328 
The results of both the Sr concentrations and the isotope ratios are presented in Table 3.  The 329 
total isotopic range for this sample population is 0.70828-0.71236.  The mean for the 20 330 
samples is 0.7096±0.0010 (1 SD), with the majority of the individuals falling within the 331 
range of 0.7090-0.7100.  Sr concentrations range from 46-268 ppm, with a mean value of 332 
113± 49 ppm (1SD, n=19).  The majority of results fall between 50-161ppm, with only one 333 
individual (SRP98-34245) having a higher concentration at 268 ppm (Fig. 4). The data are 334 
plotted relative to the theoretical range of Sr isotope compositions in the London area, and 335 
against the means and 1SD of British tooth enamel concentration, calculated from data in 336 
Evans et al. (2012). On the basis of this diagram, the majority of the individuals have Sr 337 
isotope compositions consistent with a childhood origin within the modern London environs 338 
and Sr concentrations that are consistent with English origins. Three individuals  (LOW88-339 
803.6, MSL87-390, BGB98-400) have isotopes ratios well outside of the London range; the 340 
first three have ratios above the London range, whereas COT88-30 has a low ratio of 0.7082, 341 
which could be derived from the chalk underlying areas south of the River Thames (Evans, et 342 
al., 2010).  Only one individual (SRP98-34245) has a Sr concentration (268ppm) beyond the 343 
2SD range of English data.  344 
 345 
Fig 4. Bivariate plot of 
87
Sr/
86
Sr and Sr concentrations.  The area delineated by the dashed 346 
line represents data results expected for England; the shaded area represents the Sr isotope 347 
ratio expected for individuals from the London area (Evans et al., 2012). 2SD errors are 348 
found within the symbols. 349 
 350 
 351 
5.0 Discussion 352 
5.1 Individuals ‘local’ to Londinium  353 
Twelve individuals in this study had Sr and Pb isotope ratios consistent with a 354 
Londinium/Roman British origin. The majority of the burials from this ‘local' group vary 355 
considerably in terms of the presence/absence of coffins and grave goods (Tables 1 and 4), 356 
reflecting the broad variation in Roman London funerary practices. These people included the 357 
high status 18-25 year old female (BAR79-182) who was buried with jewellery and a 358 
miniature bronze bell; her burial is unparalleled in Roman London (Table 1).  In a Roman life 359 
course perspective, younger adult females in this 18-25 year age category were more likely to 360 
be buried with jewellery than older females and this may relate to marital status (Evans 361 
Grubb, 2002; Gowland, 2001; Harlow and Laurence, 2002; Martin-Kilcher, 2000; Pearce, 362 
2011; Rawson, 1991).    363 
There were also a number of individuals who had a burial context and grave goods suggestive 364 
of a non-local origin, but were shown through isotopic analysis to most likely originate from 365 
Londinium.  This includes MSL87-724, an older (>46 years) male, buried in a wooden coffin 366 
and accompanied by a crossbow brooch and an unworn belt buckle (Barber and Bowsher, 367 
2000).  The brooch and belt are very distinctive items: crossbow brooches were used to fasten 368 
heavy outer garments at the shoulder, and are considered to have formed part of the uniform 369 
of a 4
th
 century soldier or state official who had achieved a certain rank.  The distribution of 370 
these brooch types is biased towards military zones but they have also been found in the 371 
burials of women and children (Collins, 2010).  They are believed to indicate a high social 372 
status and may suggest that the wearer spent a period of time in Imperial service, such as a 373 
military officer (Collins, 2010, 2013).  The belt buckle was synonymous with the Roman 374 
military community, with primary sources remarking that it enabled them to be identified as a 375 
distinctive social group when not dressed in full-armour (Hoss, 2011a, 2011b). Like the 376 
brooch, the chip-carved style is considered to have military connections, and the wearing of 377 
belts by veterans may reflect an honourable discharge (Hoss, 2011b). Given his local isotope 378 
profile, the unworn belt may suggest cultural or ancestral connections to the Continent and 379 
the military, rather than as a place of origin (Barber and Bowsher, 2000; Cool, 2010b; Pearce, 380 
2010; see also, Eckardt et al., 2014, in press).  381 
5.2. Individuals non-local to Londinium  382 
Four of the individuals display a variety of isotope characteristic that suggest they did not 383 
spend their childhood in Londinium (Tables 1 and 4) and these are discussed below. 384 
5.2.1 A 36-45 year old female (MSL87-390), 385 
MSL87-390 is a 36-45 year old female with an elevated 
87
Sr/
86
Sr ratio of 0.71222 and an 386 
anthropogenic English Pb isotope composition. The 
87
Sr/
86
Sr ratio is consistent with areas 387 
such as southwest England, Wales, Scotland, and elsewhere in the Continent but not 388 
Londinium or even most of Roman Britain (Evans et al., 2010). She was buried with rare 389 
large disc-like brooches (tutulus) and a composite triangular antler comb (Barber and 390 
Bowsher, 2000).  The jewellery type has strong connections with Germany, and has been 391 
suggested by some to reflect ethnic affiliations (see Swift 2010).  392 
This is a unique burial in Londinium and the style of dress signifies a non-local identity that is 393 
in keeping with her Sr isotope profile.  Her Pb isotope composition, however, is within the 394 
range of a Roman British origin and may either be suggesting that this individual originated 395 
from somewhere within Roman Britain other than Londinium (based on her Sr isotope 396 
composition), but has a strong cultural affiliation with Germany; or that this individual 397 
originated from a region of the Roman Empire (possible Germany) with an anthropogenic Pb 398 
composition similar to Roman Britain.  As for the latter possibility, there is currently very 399 
little comparative anthropogenic Pb isotope data for elsewhere in the Roman Empire and 400 
Northern Europe that it is difficult to say how likely this possibility is.  This is further 401 
compounded by the fact that had she come from a region outside of Roman Britain that used 402 
primarily southern British sourced ore, her Pb composition would be indistinguishable from 403 
indigenous Roman British individuals. 404 
 5.2.2 Eight year old from Bishopsgate (BGB98-400) 405 
The subadult, BGB98-400, has an elevated Sr isotope composition of 0.71237 and a Pb 406 
isotope composition that is outside the English anthropogenic Pb field (Montgomery et al., 407 
2010; Millard et al., 2014); the Pb isotope composition sits towards the upper end of the 408 
English ore field and close to the centre of the data from Germania. A concentration of 4.4 409 
ppm suggests the Pb exposure was not simply a natural, geogenic exposure and the subadult 410 
may have originated in an area near the Rhine Valley of Germany where both the Sr 411 
(Voerkelius, et al., 2010) and Pb (Bode et al., 2009) isotope compositions could be 412 
accommodated.  The isotopic composition for BGB98-400 did not conform to the local status 413 
initially determined for this individual based on the burial context and grave goods, which 414 
included being laid on a bed of chalk-like material in a wooden coffin, with three bronze 415 
bracelets and a piece of wire chain placed next to the right ankle (see Swift, 2003) (Table 1). 416 
The use of wooden coffins and the inclusion of bronze bracelets are often found in subadult 417 
and young adult female burials in Londinium and elsewhere in Roman Britain (e.g. 418 
Colchester) (Barber and Bowsher, 2000; Gowland, 2001; Hamlin, 2007; Pearce, 2011; Swift, 419 
2003).  The grave-goods, therefore, did not strongly suggest a foreign origin when compared 420 
to other isotopically identified migrant burials in Roman London (Swain and Roberts, 1999; 421 
Montgomery et al., 2010).    422 
5.2.3 18-25 year old female (GDV96-325) 423 
GDV96-325 is a 18-25 year old female interred with a blue glass counter, a hobnail shoe 424 
placed on the left side of her pelvis, and a pre-term infant (28 weeks old) by her right foot 425 
(Table 1). She has a high tooth enamel Pb concentration  (10 ppm) and plots within the field 426 
of circum-Mediterranean anthropogenic Pb isotope composition (Fig. 3). This would strongly 427 
suggest her childhood was spent outside of Britannia and the high exposure to Pb may 428 
suggest that this individual was of a higher social status. In contrast, both her Sr isotope 429 
composition and Sr concentration value are compatible with a childhood spent in the London 430 
area. As noted previously, though, the Sr isotope ratios of the London area are shared with 431 
other parts of Europe; the Sr isotope results, therefore, are not necessarily indicative of a local 432 
origin. No aDNA has been undertaken to establish whether these individuals represent a 433 
mother and her infant. The presence of an infant may indicate a fatal premature delivery 434 
(Kelmar et al., 1995).  Nevertheless, it was commonplace in Britannia for infants to be buried 435 
with adults (Gowland et al., 2014)  436 
5.2.4 Older adult male (SRP98-34245) 437 
This individual (SRP98-34245) has Pb isotope ratios consistent with the area around Rome 438 
(Italy). He has a very high Sr concentration (beyond the 2SD range for British tooth enamel) 439 
of 268ppm and a Sr isotope composition that would be consistent with limestone regions 440 
around the Mediterranean (Henderson et al., 2009; Pellegrini et al., 2008; Brems et al., 2013; 441 
Rich et al., 2012).  In addition to being characteristic of coastal maritime islands, higher 442 
enamel concentrations also appear to occur in more arid climates (Buzon et al., 2007) and so 443 
a high concentration may indicate origins in a hot, more southerly climate. Given the use of 444 
chalk/chalk-like substance in the grave (McKenzie and Thomas, in prep), the high Sr 445 
concentration and the low 
87
Sr/
86
Sr value, the possibility of post-mortem contamination with 446 
chalk was considered for this sample. However, the lead is not indicative of chalk (see 447 
Montgomery et al. 2010) and even if the sample, despite rigorous preparation protocols, was 448 
subject to significant Sr contamination, this individual would still be classed as of non-British 449 
origin on the lead isotopes alone. It is entirely conceivable that the high Sr concentration, 450 
whilst unusual in a British context, is genuine and consistent with non-British origins. 451 
5.3 Individuals with inconclusive isotope results 452 
Four individuals had inconclusive results. The adult male HOO88-652 has Pb isotope results 453 
that are suggestive of a non-local origin, but not conclusively.  Without additional evidence, 454 
it is not possible to make a confident determination of this individual’s migrant status based 455 
on the isotope results alone.  456 
GDV96-150 is the high status burial of a seven-year-old child, who was buried with a glass 457 
flask, jet pin, hobnails, and accompanying chicken burial (Table 1). This individual’s Sr 458 
composition is consistent with a childhood spent in Londinium, but had the highest Pb 459 
concentration at 14.6 ppm of the entire sample set and a Pb isotope ratio that falls on the edge 460 
of the English ore Pb field, possibly suggesting a non-local origin. However, the proximity of 461 
this individual to the anthropogenic English Pb ore field is close enough to be suggestive of a 462 
local origin. While likely local, without more data it is difficult to conclusively determine this 463 
individual’s origins. 464 
LOW88-803.6 is a cranium recovered from a pit outside the city walls and has a Pb isotope 465 
composition that plots in an area where the Roman coin data field and the Pb isotope 466 
composition of the Mendip Ore field overlap, but are outside the field of anthropogenic 467 
English Pb. He displays the lowest Pb ppm concentration of all twenty samples at 0.24ppm 468 
which strongly suggests no, or minimal, exposure to anthropogenic sources of Pb during 469 
childhood (Montgomery et al., 2010). He also has a slightly elevated Sr isotope composition 470 
(0.71034), which would support a non-Londinium origin, although, cannot independently rule 471 
out a childhood spent elsewhere in Britannia. However, there is currently very little 472 
published comparative data for Pb isotopes in people which derive solely from natural 473 
sources, in an analogous way to Sr, prior to the Roman period and none which match this 474 
individual (Montgomery et al., 2010).  475 
The cranium LOW88-695.5 was recovered from as the same site as LOW88-803.6 and has a 476 
Pb isotope composition that is on the edge of the anthropogenic English Pb ore field. 477 
Additionally, this individual has one of the lowest Pb concentrations at 1 ppm.  Although this 478 
individual could be non-local, as with GDV96-150 above, he falls too close to the culturally 479 
defined group to definitively exclude him being from Roman Britain. Moreover, the Sr 480 
isotope composition for this individual, however, is compatible with a Londinium origin. 481 
However, as mentioned previously, the Sr isotope ratios for the London area are shared with 482 
many other parts of Europe.  483 
Both LOW88-695.5 and LOW88-803.6 were recovered from a series of pits and ditches in an 484 
industrial area inside of the city walls and both are suggested to be examples of disarticulated 485 
remains of people who had died in the arena or been head-hunted by the Roman military. The 486 
possible migrant status of these individuals adds some interesting possibilities to these 487 
proposed scenarios (Redfern and Bonney, 2014). 488 
5.4 Significance of findings 489 
Traditionally, the cultural affinity of an individual is interpreted through the study of the 490 
person’s grave goods, burial practices, and other material evidence. Recent studies correlating 491 
isotope evidence with grave-good provisioning, however, have overwhelmingly found that 492 
the cultural construction of identity is not always a true reflection of where a person spent 493 
their childhood. Instead these data provide us with a more nuanced perspective on how 494 
funerary identities were created and displayed in Roman Britain (Cool, 2010a; Eckardt, 2010; 495 
Eckardt et al., 2009, 2014; Pearce, 2010). 496 
This study builds upon this work by demonstrating a heterogeneous pattern with regard to 497 
funerary context and childhood residence. For example, two of the Londinium sample set 498 
were late Roman individuals from Mansell Street (MSL87) who were interred with items 499 
traditionally associated with non-local origins (Pearce, 2010, 2011, 2013). The male burial 500 
from Mansell Street (MSL87-764) with a ‘Germanic-style’ crossbow brooch and belt-set was 501 
likely to be local to Londinium. By contrast, a later, adult female burial from the same site, 502 
was interred with ‘Germanic’ dress items (MSL87-390), is non-local. The adoption of 503 
‘Germanic’ personal ornamentation was a cultural choice, whereby people were affiliating 504 
themselves with this community through their familial connections, or because of other social 505 
relationships, such as the military (Cool, 2010a, 2010b; Eckardt, 2014; Eckardt et al., 2014, 506 
in press).  507 
This study has also added to the growing body of evidence for the mobility of women and 508 
children in the Roman Empire.  The child, BGB98-400, whose isotope evidence potentially 509 
indicated an origin in the Rhine valley (Germany) (Swift 2003), although there may be other 510 
places where comparable ratios may be found, is now one of two subadults who show 511 
evidence for childhood migration to Londinium (Millard et al., 2013). There is also increasing 512 
evidence for child migrants elsewhere in Roman Britain, most notably at Vindolanda 513 
(Northumberland) (Vindolanda Charitable Trust, 2010; BBC News, 2012).  514 
This study has also indicated two individuals who may have originated from the circum- 515 
Mediterranean, including the female GDV96-325. This woman exhibited isotope values 516 
comparable to the female burial from Spitalfields Market, known as ‘Spitalfields Woman’, 517 
who was previously analysed by Montgomery et al. (2010) and is identified as being from 518 
Rome. Another burial with Pb isotopes similar to those found in the Mediterranean was that 519 
of an adult male, SRP98-34245. His Pb isotope ratios are comparable to those from the 520 
Roman coin array. Interestingly, this ‘non-local’ male burial was unusual in that the grave 521 
was chalk-lined and contained five pottery vessels (McKenzie and Thomas, in prep) (Table 522 
1). Archaeological and primary source evidence from the Mediterranean indicates that the use 523 
of chalk and/or embalming was a high-status funerary rite, which appears to have originated 524 
in North Africa (Brettell, 2013, 2014; Pearce, 2013).  However, despite their non-local origin, 525 
it is suggested that in this case, the use of chalk is more likely to reflect funerary expenditure 526 
rather cultural or ancestral affiliation. 527 
The use of Pb isotope analysis significantly aided the interpretation of the geographic origins 528 
of this sample of burials from Roman London. Pb isotope analysis was able to highlight 529 
unusual isotopic values in instances where the Sr isotopes were inconclusive. Pb isotopes 530 
were also valuable in terms of refining potential areas of childhood residency. The isotopic 531 
evidence also corroborates information found in the epigraphic record for Londinium, 532 
indicating the presence of people from Northern Europe and the Mediterranean. 533 
5.0 Conclusions 534 
In our sample of 20 individuals from Londinum, we suggest that four people had migrated 535 
from outside of the settlement and that twelve people were either born in and/or grew up in 536 
the immediate Roman London area.  The origins of the remaining four individuals are less 537 
clear. Our results lend further weight to the results of other isotopic studies addressing origin, 538 
cultural identity, and funerary practice in Roman Britain, where there is not always a direct 539 
correlation between these variables (Cool, 2010a; Eckardt, 2010, 2014; Eckardt et al., 2014; 540 
Pearce, 2010). The data for people coming from Germany, Italy and elsewhere on the 541 
Continent does correlate to the inscription evidence from the settlement, and reflects what we 542 
know about the presence of the military and Imperial administration in the settlement. The 543 
presence of migrant inhabitants throughout its history ensured that the settlement was a 544 
diverse and unique settlement from its foundation until its eventual abandonment in the 5
th
 545 
century AD. Finally, this study highlights the utility of Pb isotope analysis in the study of 546 
population mobility in the Roman Empire.  547 
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